Use of individually ventilated caging (IVC) systems for mouse-based laboratory investigation has dramatically increased. We found that without mice present, intra-cage oxygen concentration was comparable (21%) between IVC housing and ambient environment caging (AEC) that used wire top lids. However, when mice were housed 4-to-a-cage for 1 week, intra-cage oxygen dropped to 20.5% in IVC housing as compared to 21% for AEC housing. IVC intra-cage humidity was also elevated relative to AEC housing. Mice raised in IVC housing as compared to mice raised in AEC housing had higher RBC mass, hematocrit and hemoglobin concentrations. They also had elevated platelet counts but lower white blood cell counts. IVC mice, relative to AEC mice, had increased saccharin preference and increased fluid consumption but similar locomotion, food intake, social exploration and novel object recognition when tested in an AEC environment. Taken together, these data indicate that ventilated caging systems can have a 0.5% reduction from ambient oxygen concentration that is coupled to mouse red blood cell indices indicative of chronic exposure to a hypoxia. Importantly, IVC housing can impact behavioral testing for depressive-like behavior.
a b s t r a c t
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Introduction
An important trend in laboratory rodent housing is the use of individually ventilated caging (IVC) systems. Purported advantages of IVC systems over conventional, ambient environment caging (AEC) (i.e. wire top, open air caging) are allergen and volatile organic compound (VOCs) reduction and the ability to increase animal population densities (Höglund and Renström, 2001; Mineu and Crusio, 2009; Silverman et al., 2008) . In animal care/research personnel, allergy to laboratory animals can be as high as 44%, with a median time to allergy onset of less than 2 years (Fisher et al., 1998; Hunskaar and Fosse, 1990) . Allergen exposure can originate from sources such as urine, fur/pelt, saliva and serum proteins (Gordon, 1997), and these allergens can contaminate the animal facility in both airborne particulate and fomite forms (Gordon and Preece, 2003; Kaliste et al., 2004) . VOCs such as ammonia have been identified as causative agents of ''sick building syndrome'', with animal care/research personnel reporting headache, nausea and fatigue (Kacergis et al., 1996) . Educational training programs focused on personal hygiene and the use of personal protective equipment have reduced the incidence of laboratory animal-associated allergies, but with AEC the impact of such interventions has been modest (up to 22% of staff still developing allergies) (Fisher et al., 1998) . On the other hand, IVC housing has been shown to significantly reduce the important mouse-derived human allergen, murine urinary protein (Gordon and Preece, 2003).
As we (York et al., 2012) and others (Jennings et al., 1998 ) have reviewed, pre-experimental conditions are critical to rodent-based behavioral testing outcomes. The methodology by which mice are fed, handled and housed can dramatically impact a host of behaviors and like-behaviors including those reliant on locomotion, food intake, learning/memory, social interaction, anxiety and depression (Hrabé de Angelis et al., 2004) . Most rodent behavioral testing is conducted outside the home cage and in macro-environments removed from where the animal was reared. This is especially true of mice bred and raised with commercial suppliers. A critical assumption made is that once rodents of a particular strain are 0889-1591/$ -see front matter Ó 2012 Elsevier Inc. All rights reserved. http://dx.doi.org/10.1016/j.bbi.2012.04.008
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